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PRESSURE-BIASED, TEMPERATURE SENSOR 

This is a continuation of application Ser. No. 728,736, 
?led Apr. 30, 1985, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention discloses a multiple function sensing 

means for a ?uid system. More speci?cally, this inven 
tion relates to a sensor for a vehicular coolant system. 
The sensor is a relatively compact structure to monitor 
under-pressure and over-temperature conditions in a 
coolant system, and provides a signal means indicative 
of a malfunction. Coolant can boil away at normal oper 
ating temperatures if the system is open, such as with a 
ruptured hose or a loose radiator cap. 

2. Prior Art 
Monitoring devices and sensors for fluid systems are 

known in the art, particularly temperature sensing appa 
ratus for automobile coolant systems. There have been 
efforts to provide both over pressure and over-tempera 
ture sensing devices but not an under-pressure and over 
temperature sensor. Indicative of this prior art is U.S. 
Pat. No. 3,439,356 (Kinzer) which discloses a pressure 
temperature sensor. In this apparatus opposed bellows 
chambers are coupled by a movable electrically con 
ducting disc, which is displaced between a tube end and 
a thermocouple junction. The disc is moved to contact 
the thermocouple switch to energize a signal means and 
thereafter the disc is adjusted with a ?uid at a known 
pressure to disclose an accurate pressure reading. The 
thermocouple is utilized in a known fashion to yield the 
temperature of a surrounding ?uid. 

U.S. Pat. No. 1,933,453 (Schlaich) teaches an indicat 
ing device responsive to both temperature and pressure. 
However, this device requires a coil resistor 13, a tem 
perature coil shown as bimetal coil 16, and a diaphragm 
operator 24. The diaphragm operator 24 is responsive to 
an excess pressure to open a circuit. This device pro 
vides a current from a battery (not shown) to the end of 
resistor coil 13 and wiper 14 which is operable by dia 
phragm 24. The temperature actuation, although rea 
sonably accurate at most temperatures, is inadequate to 
move the indicator for its entire distance or stroke. 
However, at an overheated condition suf?cient for the 
liquid to boil vigorously, an excess pressure is present 
that will actuate the diaphragm to move the indicator 
for substantially its entire travel range. A drawback 
noted in this device is, that until vigorous boiling oc 
curs, the thermometer or temperature indicator does 
not accurately indicate the water temperature due to 
the difference between the water temperature and air 
temperature of the space surrounding the temperature 
responsive instrument. 

U.S. Pat. No. 3,338,099 (Remick, Jr., et al) teaches a 
boiling point indicator which utilizes two sensors, one 
for pressure and one for temperature. A diaphragm 
operator moves a mechanical indicator. There is no 
teaching of an electrical signal provided for such read 
ings. This particular device is operable only as an indi 
cator of a safe-unsafe temperature. 

U.S. Pat. No. 4,051,728 (Metz) teaches an instrument 
for monitoring a physical parameter, either temperature 
or pressure, utilizing an elastic sensor displaceable as a 
function of the monitored physical parameter. How 
ever, it is capable of only monitoring one parameter at 
a time. The device requires a belt having characteristics 
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which change along the length thereof. The elastic 
sensor is responsive to the belt characteristic to produce 
an output signal which varies as a function of the physi 
cal parameter being monitored. Such a device is imprac 
tical for most automotive or vehicular usages. 

Illustrative of early efforts at monitoring ?uid bath 
temperatures is U.S. Pat. No. 1,815,642 (Zubaty) illus 
trating a bellows ?lled with a heat responsive ?uid, 
which bellows is immersed in a ?uid bath. A mechanical 
arm is connected between the bellows and a tempera 
ture indicator. As the ?uid within the bellows is heated, 
the bellows is permitted to expand to move the mechan 
ical arm indicating the temperature. There is no teach 
ing or consideration of pressure measurement. 
Most vehicle coolant systems are operated at an ele 

vated pressure which permits them to operate at a 
higher temperature. Generally these coolant systems 
are provided with relief valves to protect against an 
over-pressure condition. The converse of higher pres 
sure-higher temperature operation is lower pressure 
lower temperature operation, that is, at a lower pressure 
the coolant will boil and evaporate from the system at a 
lower temperature. Therefore, it is vital to be fore 
warned of an under-pressure condition as well as an 
over-temperature condition in these coolant systems. 
The above devices, which require immersion in or 

communication with a ?uid to sense either over temper 
ature or over pressure, do not provide a means for mea 
suring both an over-temperature condition and an un 
der-pressure condition. The under-pressure condition 
exists when the system ?uid pressure is lost from a 
cooling system such as through a loose radiator cap. 

SUMMARY OF THE INVENTION 

A pressure-biased, temperature sensor constructed in 
accordance with the invention includes a housing hav 
ing a chamber with an open end, a vent port and a ?uid 
port in a closed end, and a ?exible diaphragm sealing 
the open end. A ?rst bellows ?lled with a heat respon 
sive ?uid and second bellows with a passage are posi 
tioned in the housing chamber in an aligned relationship 
so that the second bellows passage communicates with 
the vent port and the ?rst bellows contacts the ?exible 
diaphragm operator. The housing ?uid port communi 
cates between the housing chamber and a ?uid system. 
A signal means circuit is provided with a switch means 
operable by the ?exible diaphragm closing the circuit 
and energizing the signal means. The diaphragm opera 
tor is moved by the ?rst bellows, which expands at an 
elevated ?uid temperature, or by a reduction in ?uid 
pressure causing the second bellows to expand to move 
the ?rst bellows and diaphragm operator. The sensor 
provides a low pressure bias to the over temperature 
alarm. 

BRIEF DESCRIPTION OF THE DRAWING 

In the Figures of the drawing, like reference numerals 
identify like components, and in the drawing: 
FIG. 1 is a cross-section of a schematic illustration of 

the pressure-biased, temperature sensor; 
FIG. 2 is a graphical illustration of an operating 

curve for a pressure-biased, temperature sensor; and 
FIG. 3 illustrates a family of vapor pressure-tempera 

ture curves for various ?uids utilized in sensors. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

In FIG. 1 a pressure-biased, temperature sensor 10 is 
shown in a reference position with a housing 12 having 
a wall 14 de?ning a chamber 16 with an open end 18 and 
a closed end 20. Closed end 20 includes a vent port 22 
and a ?uid port 24. A ?exible diaphragm operator 26, 
which is positioned in and secured against wall 14 at 
open end 18, seals chamber 16. A ?rst expandable bel 
lows operator 28 is positioned in chamber 16 to contact 
?exible diaphragm operator 26, which bellows operator 
28 is sealed and contains a temperature responsive ?uid 
therein. A family of pressure-temperature curves for 
various fluids is illustrated in FIG. 3. Second expand 
able bellows operator 30 is positioned in chamber 16 
between and in contact with the ?rst bellows operator 
28 and closed end wall 20 of housing 12. Second bel 
lows operator 30 de?nes a cavity 31 and a passage 32 
which communicates with vent port 22 of housing 12.' 
First bellows operator 28 and second bellows operator 
30 are shown aligned along their axes of expansion in 
FIG. 1. 
The pressure-biased, temperature sensor 10 is opera 

ble in cooperation with a ?uid or coolant system 40 in 
FIG. 1. A mounting plate 42 separates housing 12 from 
?uid system 40 and de?nes a port 44 communicating 
between ?uid system 40 and the outer surface of sepa 
rating plate 42. The port 44 and fluid port 24 of housing 
12 are coupled to provide communication between ?uid 
system 40 and chamber 16 of housing 12. 
A signal circuit means 50 includes a signal means 52, 

a ?rst conductor 54, a second conductor 56 and a switch 
means 58 operable with sensor 10. First conductor 
means 54 communicates between switch 58 and ground. 
Similarly, second conductor means 56 communicates 
between an opposite terminal of switch 58 and signal 
means 52 which is connected to a source of energy 60, 
which is grounded. Switch 58 is a normally open switch 
operable by ?exible diaphragm 26 to close circuit 50. 
Circuit 50 may be coupled with an energizing means 60. 

In the reference position of FIG. 1, bellows 28 and 30 
are at equilibrium. As the temperature of the ?uid in 
?uid system 40 increases, the vapor pressure within 
chamber 16 increases as does the temperature of the 
vapor in bellows operator 28. FIGS. 2 and 3 illustrate 
changes in the vapor temperature and pressure. In FIG. 
2, a curve 70 illustrates the change of pressure as a 
function of temperature for a given vapor ?uid and 
notes an area below the curve termed the “safe operat 
ing condition”. Below the curve, the bellows 28 and 30 
remain contracted to maintain the open circuit of FIG. 
1. However, above the curve, in the area noted as 
“warning on”, the vapor expands in bellows 28 and, as 
long as the coolant remains in the system, bellows 30 
does not expand. 

In operation, the sensor is sealed, but ?uid communi 
cates from fluid means 40 through ?uid port 24 to cham 
ber 16. As the temperature of the ?uid in ?uid system 40 
increases, the pressure of such ?uid also increases. 
However, the present sensor provides a means for sens 
ing an under pressure as well as an over temperature 
condition. The over temperature condition is sensed by 
first expandable bellows operator 28. As the tempera 
ture of the ?uid in chamber 16 increases, the ?uid 
within bellows 28 likewise increases and vaporizes. As 
the temperature of the surrounding ?uid continues to 
increase, the vapor in bellows 28 expands and moves 
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4 
bellows 28 against ?exible diaphragm operator 26 to 
close switch 58 and circuit 50. Closing circuit 50 ener 
gizes signal means 52. 
A reference pressure is communicated to cavity 31 

through passages 32 and vent port 22. In FIG. 1 this 
reference pressure is atmosphere although any pressure 
may be selected as such a reference pressure. The liquid 
coolant in chamber 16 compresses the expansion of 
bellows operator 30 against the reference pressure. 
As the temperature of the ?uid increases, the expand 

able ?uid within bellows 28 increases in temperature. 
However, should the ?uid escape from ?uid system 40 
no ?uid pressure would be communicated to chamber 
16, although the temperature of the environment would 
continue to increase. The temperature increase is not 
rapidly communicated to chamber 16, but an elevated 
temperature with no associated liquid pressure oppos 
ing expansion of bellows 30 would exist in chamber 16. 
Thus second bellows operator 30 expands against ?rst 
bellows operator 28 and ?exible diaphragm 26 to close 
switch 58 and complete signal circuit 50 thereby ener 
gizing signal means 52. This latter condition is known as 
an under-pressure condition. That is, the spring force of 
bellows 30 is greater than the vapor pressure in chamber 
16 which allows bellows 30 to expand against ?rst bel 
lows operator 28 and diaphragm 26. 
Those skilled in the art will recognize that certain 

variations can be made in the illustrated embodiments. 
While only speci?c embodiments of the invention have 
been described and shown, it is apparent that various 
alterations and modi?cations can be made therein. It is, 
therefore, the intention in the appended claims to cover 
all such modi?cations and alterations as may fall within 
the true scope and spirit of the invention. 

I claim: 
1. A pressure-biased, temperature sensor means com 

prising: 
a housing de?ning a chamber having a closed end, an 
open end and both a ?uid port and vent port; said 
?uid port communicating between said chamber 
and a ?uid system; 

a ?exible diaphragm operator positoned in and seal 
ing said open end; 

a ?rst expandable bellows operator (F E0) ?lled with 
a temperature responsive ?uid and a second ex 
pandable bellows operator (SEO) de?ning a cavity 
and a passage connecting with said housing vent 
port at said closed end to provide a reference pres 
sure to said cavity, said FEO and SEO positoned in 
said chamber in an aligned relationship with said 
FEO between said SEO and said ?exible dia 
phragm; 

a switch means positioned on said housing and opera 
ble by said ?exible diaphragm; 

a signal circuit having a signal means, a switch means 
and a source of energy which signal circuit is 
closed by said switch means to energize said signal 
means; 

the aligned FEO and SEO bellows cooperate to 
move said ?exible diaphragm operator to close said 
switch means and thereby energize said signal 
means below a predetermined pressure level or 
above a predetermined temperature level. 

2. A pressure-biased, temperature sensor means as’ 
claimed in claim 1, wherein said housing vent port com 
munciates with the atmosphere. 
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3. A pressure-biased, temperature sensor means as 
claimed in claim 1, wherein said ?rst and second bel 
lows are metal. 

4. A pressure-biased, temperature sensor means as 
claimed in claim 1, wherein said signal means is a warn 
ing lamp. 

5. A pressure-biased, temperature sensor for a ?uid 
system comprising: 

a housing de?ning a chamber, a ?rst port and a sec 
ond port, 

a ?rst expandable bellows operator (FEO) within said 
housing and de?ning a sealed volume ?lled with a 
temperature responsive fluid; 

a second expandable bellows operator (SEO) within 
said housing and de?ning a ?uid passage and a 
cavity; 
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6 
a source of ?uid at a reference pressure communicat 

ing with one of said chamber of said cavity; 
?uid from said ?uid system communicating to the 

other of said chamber or said cavity; 
a signal circuit having signal means, a switch means 

and means for providing electrical energy, which 
signal circuit is closed by said switch means to 
energize said signal means; 

a switch actuation means operable by said FEO and 
said SEO; and 

said FEO and SEO in series alignment in said cham 
ber cooperating to move said switch actuation 
means to close said switch means and said signal 
circuit when the ?uid in said ?uid system rises 
above a predetermined temperature or falls below a 
predetermined pressure. 

* * * it * 
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